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Propositions
1. Automatic alignment of mass spectrometry imaging (MSI) datasets of mouse
brains to the Allen brain atlas enables large scale pre-clinical MSI investigations
into neurological disorders to be efficiently performed in a reasonable amount of
time. (This thesis)
2. Spatially mapped features of a low dimensional representation of an MSI datacube
enable automatic registration with histology. (This thesis)
3. t-SNE has the ability to distinguish molecular signatures of tumor subpopulations
with distinct phenotypes. (This thesis)
4. A tumor tissue can be histologically homogeneous but still exhibit molecular
heterogeneity. (This thesis)
5. In iterative image registration, a multiresolution strategy is better than a single-
stage approach. (P. Thévenaz et al, IEEE Transactions on Image Processing, vol. 7,
no. 1, pp. 27–41, 1998)
6. Peak picking is a crucial step in MSI data pre-processing and it is required before
proceeding for further analysis. (Inspired by: McDonnell et al, Journal of the
American Society for Mass Spectrometry 21.12 (2010): 1969-1978)
7. Multi-modal data integration is always informative but more challenging than
mono-modal data.
8. In the era of big data it is wiser to face the computational challenges through de-
veloping efficient algorithms rather than just increasing the computer’s processing
capabilities.
9. The balance between the depth of specialty-related knowledge and the breadth of
generic knowledge may protect one from falling in the ignorance trap.
10. A multi-disciplinary scientific manuscript can be infinitely edited.
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